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INTRODUCTION:  We  present  the  ﬁrst  case  of  a subdural  empyema  caused  by  Streptococcus  pluranimalium,
in  a healthy  adolescent  male  as  a possible  complication  of  subclinical  frontal  sinusitis.  Clinical  features,
diagnostic  approach  and  management  of subdural  empyema  are  discussed.
PRESENTATION  OF  CASE:  A 17-year-old  male  with  a 2 day  history  of headache  and  nausea  was  referred  to
our Emergency  Department  (ED) as a case of possible  meningitis.  He was  afebrile,  lethargic  and  drowsy
with  signiﬁcant  neck  stiffness  on examination.  Computerized  tomography  (CT)  revealed  a  large  fron-
totemporoparietal  subdural  ﬂuid  collection  with signiﬁcant  midline  shift.  Subsequent  contrast-enhanced
CT  established  the  presence  of intracranial  empyema;  the  patient  underwent  immediate  burr-hole  evacu-
ation of  the  pus  and  received  7 weeks  of  intravenous  antibiotics,  recovering  with  no  residual  neurological
deﬁcit.
DISCUSSION:  The  diagnosis  of subdural  empyema  as  a complication  of  asymptomatic  sinusitis  in an
immunocompetent  patient  with  no history  of  fever  or upper  respiratory  symptoms  was unanticipated.
Furthermore,  the  organism  Streptococcus  pluranimalium  that  was  cultured  from  the  pus has  only  been
documented  twice  previously  in  medical  literature  to cause  infection  in  humans,  as  it is primarily  a
pathogen  responsible  for infection  in  bovine  and  avian  species.
CONCLUSION:  Subdural  empyema  represents  a neurosurgical  emergency  and  if  left untreated  is  invariably
fatal. Rapid  diagnosis,  surgical  intervention  and  intensive  antibiotic  therapy  improve  both  morbidity  and
mortality.
© 2014  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
 the Caccess  article  under
. Case presentation
A 17-year-old French male of African ethnicity, was referred to
ur hospital as a case of possible meningitis from the Airport Med-
cal Center. He reported vomiting once 3 days prior to presentation
fter which he was asymptomatic for 1 day; over the consequent 2
ays he complained of worsening frontal headache associated with
hotophobia, nausea, loss of appetite, decreased sleep and gener-
lized fatigue. He denied any history of fever, neck pain, seizures,
ash, head trauma, upper respiratory symptoms or sick contacts.
he patient was a student from France and had spent the 7 days
rior to presentation in Dubai on vacation with his family. He had
o relevant past medical, surgical, family or social history, and was
ot on any medications.On examination he appeared very lethargic, mildly dehydrated
nd drowsy. Initial vitals were blood pressure 92/55 mmHg, heart
ate (HR) 63/min, respiratory rate 16/min and temperature 36.5 ◦C.
∗ Corresponding author at: P O Box 53378, Dubai, United Arab Emirates.
el.: +971 55 6586120.
E-mail address: lasanthi@gmail.com (L. Aryasinghe).
ttp://dx.doi.org/10.1016/j.ijscr.2014.11.029
210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical A
http://creativecommons.org/licenses/by-nc-sa/3.0/).C  BY-NC-SA  license  (http://creativecommons.org/licenses/by-nc-sa/3.0/).
On neurological examination the patient was  oriented, Glasgow
Coma Scale 14/15 (Eye opening: 3/4), had signiﬁcant nuchal rigid-
ity, Kernig’s sign positive, diminished reﬂexes (1+) and increased
tone. At this time there were no focal motor or sensory deﬁcits. All
other systemic examination was unremarkable.
2. Investigations
Laboratory data was signiﬁcant for leukocytosis of
14,400 cells/mm3 with 84% neutrophils, and elevated C-Reactive
Protein 120 mg/L, Erythrocyte sedimentation rate 64 mm/1  h
and Procalcitonin 3.09 ng/mL (High risk of progression to severe
systemic infection). A Basic Metabolic panel showed a low serum
Sodium of 125 mmol/L and further testing revealed low Serum
Osmolality (273 mOsm/kg water), with high Urine Osmolality
(940 mOsm/kg water) and elevated Urinary Sodium (75 mmol/L).
Electrocardiogram (ECG) revealed sinus bradycardia with an
escape junctional rhythm (HR 40–65/min); all other investigations
were within normal limits. A provisional diagnosis of Bacterial
Meningitis with Syndrome of Inappropriate Antidiuretic Hormone
Secretion (SIADH) was  made, and the patient was sent for CT
scanning prior to lumbar puncture.
ssociates Ltd. This is an open access article under the CC BY-NC-SA license
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tion in his condition.
Gram staining of the pus showed gram-positive cocci and
gram-negative rods. By Day 4 there was heavy growth of Strep-
tococcus pluranimalium on all culture media, with sensitivity toig. 1. Preoperative non-contrast computed tomography (axial view) demonstrat-
ng right temporo-parietal collection causing mass effect on the underlying cerebral
arenchyma and ventricular system with midline shift to the left.
Initial noncontrast CT Brain showed diffuse cerebral edema and
 well-deﬁned extra axial ﬂuid (subdural) collection in the right
ronto-temporo-parietal region causing mass effect on the under-
ying cerebral parenchyma and ventricular system with signiﬁcant
idline shift to the left (Fig. 1), the collection also appeared to
ave an epidural component in the right frontal region (Fig. 2). To
e able to deﬁnitively identify the cause of the collection (resolv-
ng hematoma versus abscess) an intravenous contrast-enhanced
T was performed, which demonstrated peripheral enhancement
f the frontal epidural collection (Fig. 3) and subtle enhancement
f the fronto-temporo-parietal subdural collection (Fig. 4) with
lmost complete diffuse mucosal thickening of the left frontal sinus.
The diagnosis of subdural empyema was made, urgent neuro-
urgical intervention was planned and the patient was immediately
tarted on intravenous (IV) Ceftriaxone, Metronidazole and Van-
omycin; during this time it also was noticed that the patient had
eveloped an upper motor neuron type left facial weakness.
. Treatment
Intra-operatively an initial right parietal burr-hole was made,
he dura was incised and a large amount of yellow, liqueﬁed, odor-
ess pus was drained (Fig. 5). A second burr-hole was  made in the
rontal region and once again a large amount of pus was  drained;
pon irrigation a subdural communication between the frontal and
arietal burr-holes was  conﬁrmed. As there was a communication
nd the pus was not thick the procedure was limited to burr-holes
nly. After copious irrigation a subdural drain was placed under low
ressure through the frontal burr hole and the wound was closed.
On Day 1 postoperatively, the patient had a generalized tonic-
lonic seizure and three episodes of vomiting associated with
eadache. He was started on IV Phenytoin 100 mg  every 8 h,
ancomycin 1 g every 12 h, Metronidazole 500 mg  every 8 h and
eftriaxone 2 g every 12 h. Over the next week he continued to have
everal episodes of vomiting associated with fever; however thereFig. 2. Preoperative non-contrast computed tomography (axial view) revealed a
possible epidural component of the collection in the right frontal region, which was
intraoperatively noted to also be subdural.
were no more seizures, focal neurological deﬁcits or any deteriora-Fig. 3. Preoperative contrast-enhanced computed tomography (axial view) show-
ing peripheral enhancement of the frontal collection.
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wig. 4. Preoperative contrast-enhanced computed tomography (coronal view)
emonstrating subtle enhancement of the subdural collection.
enzylpenicillin, Clindamycin, Erythromycin, Vancomycin, Line-
olid and Cefepime; the colonies were identiﬁed using the VITEK®2
bioMérieux) bacterial identiﬁcation system. The gram-negative
ods failed to grow on any of the culture media, and blood cultures
aken were also negative.
Following the culture results, IV Metronidazole and Ceftriaxone
ere discontinued and he was started on Meropenem 2 g IV every
 h with Vancomycin 1 g every 12 h.
. Patient outcome
The patient’s general condition gradually improved, his car-
iac rhythm returned to normal sinus, neurologic examination
emained nonfocal, and by Day 7 post-op he was no longer febrile
nd was free of headaches; on further questioning he denied any
ast history of sinusitis or any exposure to live cattle or poultry. On
he 13th postoperative day the patient traveled home to France,
ith instructions for hospital admission and to continue IV antibi-
tics for a minimum of 4–6 weeks, with close neurosurgical and
torhinolaryngology follow-up.
We were informed that the patient received 5 weeks of IV
ntibiotics in France, and was diagnosed to have a long standing
ental infection, which was posited as another possible source
f the subdural spread. Unfortunately, neither source was sam-
led for deﬁnitive conﬁrmation as a primary focus. The patient
as ultimately discharged with no neurological deﬁcit and with
nstructions for intensive dental follow-up.
. Discussion
A subdural empyema (SDE) is a loculated collection of purulent
aterial between the dura and the arachnoid mater, accounting
or 20% of all intracranial infections. It represents a neurosurgi-
al emergency which is inevitably life threatening if left untreated
nd may  result in serious neurological deﬁcits if the diagnosis and
reatment is delayed.1
Agrawal et al.1 in a review of SDE reported that in the
eonate and infant population the most common source of pri-
ary infection was purulent meningitis, and in older children
nd adolescents it is usually due to direct extension from oto-
hinogenic causes such as middle ear or paranasal sinus infections,
ith other causes including spread from distant sites (such as theFig. 5. Intraoperative photograph demonstrating yellow liqueﬁed pus upon incision
of  the dura.
lungs and oral cavity), post-neurosurgical interventions and as a
complication of penetrating head trauma. The infection appears
to have a predilection for the male gender, with over 60–80%
of reported cases in men  in their second to third decade of
life.1,2
With no pathognomonic sign or symptom, initial clinical pre-
sentation may  be impossible to differentiate from meningitis. A
large clinical series of 699 cases of SDE reported fever, neck stiff-
ness, headache, and focal seizures as the most common presenting
features; more importantly 280 patients in the series underwent
inappropriate lumbar punctures with neurological deterioration
reported in 33 cases and 3 deaths as a direct result of the
procedure.2 Therefore, it is highly recommended that prior to
lumbar puncture either CT or Magnetic Resonance Imaging (MRI)
be performed in any patient with clinical signs of intracranial
infection with altered mental status or focal neurological deﬁcits.
Furthermore, due to the localized capsulation of the SDE lum-
bar puncture results are most often non-speciﬁc and MRI  with
gadolinium enhancement represents the gold standard diagnos-
tic modality; however contrast-enhanced CT may  be more easily
available and rapidly accessible at many centers and may  also
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e used reliably for diagnosis. Laboratory investigations are again
on-speciﬁc for SDE, most often showing leukocytosis with ele-
ated Erythrocyte Sedimentation Rate and C-Reactive Protein
alues.1,3,4 Cardiac dysrhythmias are not uncommon in patients
ith Central Nervous System dysfunction,5 and the sinus brady-
ardia with escape junctional rhythm that was seen in our patient
as most likely centrally mediated.
Once diagnosis is made, immediate neurosurgical drainage with
ntravenous antibiotic therapy must be initiated. Either burr-hole
rainage or craniotomy may  be performed for irrigation of the
ubdural space; wide craniotomy appears to be more effective
ith improved outcomes due to better exposure and a more
omplete evacuation of the purulent collection. In our case only
urr-hole drainage was performed as intraoperatively the pus
as found to be very thin, nonloculated, and washed out com-
letely with gentle irrigation and this was also conﬁrmed on
ost-operative CT scanning. However, in light of the numerous
tudies that show wide-exposure craniotomy as the more supe-
ior surgical option, we recommend that it is considered in cases
ith a more protracted history, thick loculated pus, and large col-
ections with signiﬁcant cerebral edema noted on preoperative
maging, as craniotomy allows for better empyema clearance, lower
eoperation rates, better antibiotic penetration with improved
orbidity and mortality.6,7 It is also recommended that the pri-
ary source of infection be simultaneously eradicated (whether
togenic or sinogenic), as this results in a signiﬁcant reduction
n recollection of infected material and the need for repeat sur-
ical intervention.1,8 It is also prudent to consider the use of
rophylactic anticonvulsants in patients with SDEs, especially
onsidering that in some studies up to 32% of patients already
eceiving prophylactic anticonvulsants still developed seizures
ostoperatively.9 Residual neurological deﬁcits and persistent
eizures appear to be the most common long-term complications
ollowing a SDE.6,9
Recommendations for empiric IV antibiotics from available case
eries include the use of a third generation cephalosporin plus
etronidazole and either Oxacillin, Vancomycin or Nafcillin for a
inimum duration of 4–6 weeks.1,3 Anaerobic and microaerophilic
treptococci (S. anginosus group) are reported to be the most com-
only cultured organisms from SDEs of oto-rhinogenic origin, with
taphylococcus aureus more commonly seen in post-traumatic or
ost-operative SDE.1
Streptococcus pluranimalium is one of the newer strains of
treptococcus, ﬁrst identiﬁed by Devriese et al. in 1999; the authors
oined the term ‘pluranimalium’ meaning ‘from many animals’
pluris many, animalium from animals) due to the fact that this
articular species was isolated on several different animal hosts.10
ver the years since the strain was ﬁrst described, it has been identi-
ed as a causative pathogen in septicemia and valvular endocarditis
n broiler chickens,11 subclinical mastitis in dairy cows10 and puru-
ent meningoventriculitis in a calf,12 it has also been associated
ith many bovine reproductive diseases such as abortion, stillbirth,
ulvitis, vaginitis and metritis.13,14
An extensive search of literature failed to reveal any reported
ases of subdural empyema in humans caused by Streptococcus
luranimalium; therefore it appears that ours would be the ﬁrst.
oreover, we could only ﬁnd two other cases where S. pluranimal-
um was isolated in humans; the authors of the ﬁrst paper describe
nly that the strain was grown on blood cultures taken during a
ebrile episode in a neutropenic patient,15 the second reported case
eing in a 53 year old female who presented with septic arthritis
nd consequently died from septic shock where S. pluranimalium
as grown on blood culture as well as pus aspirated from the
nfected joint.16
Our patient denied any contact with farm or even domestic ani-
als prior to hospitalization, so it is unclear how he would have
1PEN  ACCESS
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acquired this particular pathogen, moreover, whether this means
S. pluranimalium has the potential for zoonosis is also uncertain and
requires further investigation.
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